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TIRE TREAD 

Field of the Invention 

[001] The present invention is directed to a tire. More specifically, the present 

invention is directed to a tread for a pneumatic tire wherein the tread has improved water 
flow characteristics. 

Background of the Invention 

[002] Improved wet performance characteristic is a known goal for tire 

designers. This can be achieved by selective tread compounding, tire engineering, or 
tread designing. When the tread design is modified to improve the wet performance of 
the tire, the goal is to quickly move the water out of the contact patch formed between 
the tire and the pavement. Water is typically evacuated from the contact patch through 
the tread grooves. 

[003] Grooves modified to improve water flow performance have focused on 

widening the grooves, sloping the sides of the grooves, inclining the grooves relative to 
the equatorial plane of the tire. All of these variations have helped to move the water. 

Summary of the Invention 

[004] The present invention is directed to modifying a tire groove wherein the 

flow of the water though the groove is modified, thereby increasing the flow of the water 
through the groove. 

[005] The present invention is directed to creating a helical flow of water 

through a tread groove, to assist in evacuating the water from the tread. 
[006] Disclosed is a tread for a pneumatic tire. The tread has a plurality of 

grooves. The grooves have a base defining the depth of the groove relative to the tread 
surface, opposing groove walls, and a centerline equidistance from the opposing groove 
walls. The groove may extend in either a circumferential or a lateral direction of the 
tread when the tread is applied to a pneumatic tire. At least one of the grooves has a 
plurality of spaced projections in the base of the groove. The projections extend from 
one groove wall to the opposing groove wall and are inclined relative to the groove 
centerline at an angle of 10° to 50°. The projections have a pitch length measured at the 
groove centerline of 0.75 - 1.25 the projection length as measured along the groove 



centerline. The pitch length is the length as measured from one point of the projection 
along the centerline to the same point in the adjacent projection. 

[007] In one aspect of the invention, at the groove centerline, the projections in 

the groove have a maximum radial height of 35% of the groove depth. At the groove 
sidewall, the ends of the projection may terminate at a height of 40-60% of the groove 
depth, as measured a base of the groove. 

[008] In another aspect of the invention, the radially outermost surface of the 

projection, along the length of the projection, is flat. The radially outermost surface 
may, alternatively, by curved radially inwardly or pointed in either direction. 
[009] In another aspect, the cross-sectional configuration of the projection, 

parallel to the width of the projection, is selected from the group consisting of square, 
rectangular, triangular, raised triangular, or rounded. 

Brief Description of the Drawings 

[0010] The invention will be described by way of example and with reference to 

the accompanying drawings in which: 

FIG. 1 is a portion of a tread most suitable for a passenger vehicle; 

FIG. 2 is a portion of a tread groove; 

FIG. 3 is a top view of a groove, showing the desired water flow pattern through 
the groove; 

FIG. 4 is a perspective view of a groove, showing the desired water flow pattern. 
FIGS. 5A-5D are cross-sectional views of the projections in a tread grooves; 
FIGS. 6A-6C are side views of the projections; 
FIG. 7 A is a side view of another embodiment of the projections; and 
FIG. 7B is a side view of the groove and projection of FIG. 7 A under 
compression. 

Detailed Description of the Invention 

[0011] The following language is of the best presently contemplated mode or 

modes of carrying out the invention. This description is made for the purpose of 
illustrating the general principals of the invention and should not be taken in a limiting 
sense. The scope of the invention is best determined by reference to the appended 
claims. 
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[0012] A portion of a tread suitable for a passenger vehicle tire is illustrated in 

FIG. 1. The tread is defined by a plurality of circumferential grooves 10 and lateral 
grooves 12. In the particular tread illustrated, the circumferential grooves 10 form a pair 
of continuous ribs 14, one on each side of the tire centerplane. The lateral grooves 12 are 
located in the axially outer regions of the tread, and extend into the shoulder regions of a 
tire. Those skilled in the art will appreciate that the tread of FIG. 1 is exemplary of a 
single tread, and the present invention is not limited to this tread configuration. It is 
within the scope of the present invention for the circumferential and lateral grooves 10, 
12 to form any desired tread configuration. 

[0013] A portion of a tread groove 14 is seen in FIG. 2. The portion of the 

groove 14 may be from either the circumferential or lateral groove 10, 12. The groove 
14 has a pair of opposing sidewalls 16, 18. The sidewalls 16, 18 are inclined relative to 
a vertical plane of the tread. Equidistant from each groove sidewall 16, 18, and 
following the configuration of the groove, is a groove centerline CL. The base 20 of the 
groove 14 smoothly connects the opposing sidewalls 16, 18. The groove base 20 also 
defines the depth d of the groove 14, relative to the tread surface. Preferably, the 
maximum depth d of the groove 14 is at the centerline CL. 

[0014] Located in the base 20 of the groove 14 is a plurality of spaced flow 

projections 22. The ideal goal of the projections 22 in the groove base 20 is to create 
helical rotation of any water flowing through the groove 14, seen as lines W in FIGS 3 
and 4, thereby accelerating the evacuation of the water from the groove 14. By properly 
selecting the projection shape, spacing, and inclination, this goal can be achieved. 
[0015] The flow projections 22 are small rib-like elements that extend from one 

grove wall 16 to the opposing groove wall 18. The projections 22 are inclined at angles 
a of 10° to 50° relative to the groove centerline, see FIG. 3. The projections 22 have 
both a length L and a pitch length P. The length L of the projections 22, as measured 
along the groove centerline CL, is the length from one end of the projection 22 to the 
opposing end of the projection 22. The pitch length P is the distance of one projection 
22 to the next adjacent projection, as measured along the groove centerline CL. The 
pitch length P of the projections is 0.75 to 1.25 times the projection length L. 
[0016] The cross-sectional configuration of the projection 22, as seen parallel to 

the width of the projection along line 5-5 of FIG. 1 can vary, see FIGS 5A-5D. The 
projection 22 may have a square or rectangular cross section, FIG. 5 A, a triangular 
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configuration, FIG. 5B, a raised triangular configuration, FIG. 5C, or a rounded 
configuration, FIG. 5D. Other polygon configurations are also possible. 
[0017] The height h and width w of the projection 22 are relative to each other, 

with a ratio of 2: 1 to 0.75: 1 of height versus width. Preferably, the projection height h is 
1 .5 times the projection width w. The height h of the projection 22 relative to the groove 
depth d is also determinative of the flow properties of water through the groove. At the 
groove centerline CL, the projection 22 has a height h of 10 - 35% of the groove depth d. 
If the projection 22 is too short, than the flow of the water is not affected by the 
projection 22; if the projection 22 is too tall, the water flow is not transformed into the 
desired vortex. 

[0018] To affect the water flow characteristics through the groove 14, the radially 

outer surface 24 of the projection 22 along the length of the projection 22, viewed from a 
plane parallel to the length L of the projection 22 and as viewed from line 6-6 in FIG 2, 
may also be varied as seen in FIGS. 6A - 6D. The radially outer surface 24 of the 
projection 22 of FIG. 6A is parallel to the horizontal plane or tread surface of the tire. 
For the projection 22 of FIG. 6B, the radially outer surface 24 of the projection is V- 
shaped. The point 26 of the V is shown as being at the mid-point of the projection's 
length, however, the point 26 of the V may be located at any position along the 
projection's length to optimize the water flow pattern through the groove 14. The 
projection 22 of FIG. 6C is opposite in configuration to that of FIG. 6B. Again, the point 
28 of the V may be at any position along the length of the projection. 
[0019] The projection 22 of FIG. 7A is also a view from a plane parallel to the 

length L of the projection 22. The projection 22 has a radially outer surface 24 that is 
curved inward. The innermost point 30 of the outer surface 24 may be located at any 
point along the length of the projection 22. The ends 32 of the projection 22 terminate 
along the groove sidewalls 16, 18 at a height e approximately 50% of the groove depth d. 
When the ends 32 of the projection extend up the sidewall, the projections terminate at a 
height of 40-60%) of the groove depth d. 

[0020] When the groove 14 of FIG. 7A is under compression, as seen in FIG. 7B, 

the groove sidewalls 16, 18 are pushed towards one another and the compression 
changes the outer profile of the projection 22. The overall opening then becomes a 
closer approximation of a circular shape, and with the inclined projections along the 
groove base 20, works to create the desired helical water flow pattern through the 
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groove. The flexing of the groove sidewalls as it travels in and out of compression also 
acts to pump the water though the grooves and over the projections 22. 
[0021] The goal of the invention is to create a helical flow of the water through 

the grooves of a tire tread. The disclosed projections 22 may be located in any groove of 
a tire tread. If the tread is designed for an off the road vehicle or a large truck tire, 
having a smaller net-to-gross ratio, the projections 22 may also be used to help evacuate 
the grooves. 



